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(54) METHOD OF WASHING SUBSTRATE 
(57) Abstract : 

PURPOSE: To obtain a wafer having always a surface 
of a constant condition, by arranging a wafer 
heated at a specif ied treatment temperature in an 
ozones containing atmosphere, and jetting hot 
sulfuric acid or hot sulfuric acid to which ozone- 
containing-water is added, after reaction with 
ozone. 

CONSTITUTION: A wafer 4 preheated by a heater 3 is 
arranged in a washing treatment tank 2 made of 
quartz in an ozone atmosphere 1, and the oxidizing 
of organic matter on the wafer surface is 
prompted. The ozone content is set lower than or 
equal to 30wt. %. From nozzles 10, hot sulfuric 
acid or hot sulfuric acid to which ozone- 
contain ing-water is added is sprayed on both 
surfaces of the wafer. The hot sulfuric acid and 
the like which have been used for washing are 
discharged from the bottom part by using a pump; 
5a, together with organic matter which has stuck 
on the surface, and cleaned with a filter 7 for circulation, 
water is supplied from an ozone-conta i n i ng- water tank 6. 




The ozone-contia i n i ng- 
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25. Specifications 

26. Title of the Invention 

27. Method for Washing Substrate 

28. Claims 

. 29. A method for washing a substrate that is characterized by: a process by which a substrate that 

* 

■ m * 

has been pre-heated to a specified treatment temperature is arranged within an atmosphere 



1 



containing ozone such that the surface of the substrate is allowed to react with the ozone; as 
well as a process by which the surface of the aforementioned substrate is sprayed with hot 

• ■ 

sulfuric acid or a form of hot sulfuric acid in which water containing ozone has been added. 

30. A method noted in Claim 1 that is characterized by the fact that the maximum percentage of 

♦ 

♦ 

ozone included within the aforementioned ozone atmosphere is 30 wt.%: 

31. A method for washing a substrate that is characterized by the fact that a cleaning solution 
made from water containing sulfuric acid and a small amount of ozone is delivered into a 

» * 

cleaning tank while the substrate to be washed is placed within the aforementioned cleaning 
solution. 

32. Detailed Explanation of the Invention 

33. (Summary) 

• * * * 

34. This invention is related to a method for washing a substrate, particularly a method in which 

* * 

a semiconductor wafer is washed using ozone and sulfuric acid. The objective of this 
invention is to provide a method for washing a substrate in which the process is controlled 
under set conditions. 

♦ 

35. The method for washing a substrate according to this invention is composed of the following: 

i 

a process by which a substrate that has been pre-heated to a specified treatment temperature 

■ * * 

is arranged within an atmosphere containing ozone such that the surface of the substrate is 
allowed to react with the ozone; a process by which the surface of the aforementioned 

* * 

* 

substrate is sprayed with hot sulfuric acid or a form of hot sulfuric acid in which water 

♦ 

* ■ ■ 

containing ozone has been added; and a cleaning solution that is made from water containing 
sulfuric acid and a small amount of ozone and is delivered into a cleaning tank while the 
substrate to be washed is placed within the aforementioned cleaning solution. 

* 

2. 



36. (Industrial Field of Application) 

37. This invention is related to a method for washing a substrate, particularly a method in which 

* 

a semiconductor wafer is washed using ozone and sulfuric acid, 

■ 

38. (Prior Art) . 

* * ■ * 

39. In previous processes in which semiconductor devices are manufactured, a known method is 
used in which the semiconductor substrates (e.g., silicon wafers) are washed in a cleaning 

* 

* 

solution that is a mixed liquid containing sulfuric acid and hydrogen peroxide. 
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41 . (Problem to Be Solved by the Invention) 

42. When an external force such as a stirring or circulating action is applied to hydrogen 
peroxide, a high level of self-degradation activity occurs, which has an effect on the purity 
and liquid temperature of a mixed chemical and results in a drop in the cleanliness of the 

» * ■ * * m 

wafer that is to be washed. Also, when a solution is supplemented with hydrogen peroxide 
that has been made inferior as a result of self-degradation activity, this poses a problem from 
the standpoint of controlling the concentration of a mixed chemical. Therefore, it usually 
becomes impossible to obtain a treatment chemical (cleaning solution) that is controlled 

• « 

♦ ■ . * 

under set conditions. This in turn makes it necessary to frequently replace the solution, which 
requires a significant amount of adjustment time and consumes a large quantity of solution. 

43. The objective of this invention is to provide a method for washing a substrate in which the 

* * * ■ 

process is controlled under set conditions. 

44. (Means for Solving the Problem) 

45. The problem noted above can be solved through the use of this invention, which is a method 
for washing a substrate that is characterized by: a process by which a substrate that has been 
pre-heated to a specified treatment temperature is arranged within an atmosphere containing 

ozone such that the surface of the substrate is allowed to react with the ozone; as well as a 

• • ■ ' * ■ 

process by which the surface of the aforementioned substrate is sprayed with hot sulfuric acid 
or a form of hot sulfuric acid in which water containing ozone has been added. 

* . * » 

« 

* 

46. The reason that this invention calls for a preferred maximum percentage of ozone included 
within the aforementioned ozone atmosphere of 30 wt.% is due to the possibility of explosion 
upon contact with small amounts of organic material. 



47. In addition, this invention solves the problem noted above due to the fact that this method for 

* 

washing a substrate is characterized by a cleaning solution that is made from water 
containing sulfuric acid and a small amount of ozone and is delivered into a cleaning tank 

4 

« 

while the substrate to be washed is placed within the aforementioned cleaning solution. 

48. Substrates often used in the case of this invention include silicon wafers, etc! 

49. The hot sulfuric acid used in this invention is sent through a filter located within the flow 

* 

circuit, after which the concentration is adjusted and the sulfuric acid is reused. 

• * * ■ 

50. (Operation) 

* ■ * « 

51. According to this invention, ozone constantly surrounds the wafer within the treatment tank, 
and since the inside of the treatment tank is maintained at a temperature for the cleaning 
treatment, the wafer is separated from organic material on the wafer surface or any 
contaminants from the outside, making it possible to obtain a wafer in which the surface 

condition is maintained at a constant state. 

* • * . 

52. (Embodiments) 

53. The following is an explanation of an embodiment of this invention using drawings. 

54. Figure 1 is a model drawing that illustrates an embodiment of this invention. 

55. In Figure 1, multiple wafers 4 (only one shown) are arranged which have been pre-heated to 
approximately 120°C using a heater 3 within a quartz cleaning treatment tank 2 with a 

• * 

* * ■ > 

maximum ozone (O3) atmosphere of 30 wt.%. Inside the tank, oxidation of the organic 

* ■ * 

material on the wafer surface is promoted by the organic material oxidation capability 
(oxygen radicals) of the ozone itself. Then, at a point at which the atmospheric concentration 
of the ozone is consumed to a certain maximum weight percentage, nozzles that are 
positioned approximately in the center between the wafers 4 spray hot sulfuric acid, or a form 



of hot sulfuric acid in which water containing ozone has been added, onto the wafer surface. 
In this case, the nozzles 1 0 for the hot sulfuric acid spray 1 1 are movable. 

* * 

* * 

56. The sulfuric acid, water containing ozone, etc., that are used in the cleaning process are sent 
out from the bottom of the tank, along with the organic material that was stuck to the surface 
of the wafers, through the use of a pump 5, and a filter 7 is used for purification. A tank 6 for 
the water containing the ozone is located between the hot sulfuric acid tank and the filter 7, 
and the hot sulfuric acid tank 8 is located between the filter 7 and the pump 5b. 

- » - ► 

57. Figure 2 is a model drawing that is used to explain another embodiment of this invention. 

58. Figure 2 shows a cleaning treatment tank 2 that is made of quartz and contains a mixed 
solution (cleaning solution) 1 2 of hot sulfuric acid and water containing ozone. 

59. Item 3 is a heater that is used to heat the cleaning solution, item 5 is a pump that is used to 
circulate the cleaning solution, item 5 [sic; should be item 7] is a filter that is used to remove 

* * * * 

organic particles that fall off during the cleaning process, and item 6 is the tank that holds the 
water containing the ozone. 

60. The wafer cleaning treatment tank 1 contains approximately 25 liters of cleaning solution, 

» 

and the wafers 4 are submerged into this tank in order to be cleaned. Dirt particles, such as 

• * - - . , * * 

♦ > m 

organic material, that are stuck to the wafers are converted to CO by the decomposition 

■ «* \ * ******* 

■ * ■ - * ■ • * 

oxygen radicals of the carbonated ozone that is generated by the reaction between the sulfuric 
acid and the ozone when they are heated to a temperature of approximately 120°C. After this 
material is converted to CO, it is then discarded. Even if organic material remains, it will be 
captured by the filter 7 within the circulation system. 

61.-134- 



62. According to this embodiment, [it] will take on the form of small amounts of ozone delivered 
along with water, namely the water containing ozone, and this makes it possible to 
supplement the water amount that is lost through evaporation from the sulfuric acid, resulting 
in the ability to maintain a constant sulfuric acid concentration of approximately 96%. 

63. (Result of the Invention) 

64. As explained above, this invention provides a condition in which ozone continuously 

surrounds the wafers, which in turn provides a condition in which oxidation of organic 

material is promoted along the wafer surface and outside contaminants are reinoved, making 

. . . '. * ■ 

it possible to obtain a wafer in which the surface is maintained at a constant state. 

65. Simple Explanation of the Drawings 

66. Figure 1 is a model drawing that shows an embodiment of this invention. 

67. Figure 2 is a model drawing that shows another embodiment of this invention. 
68.1: Ozone atmosphere 

69. 2: Cleaning treatment tank 
70.3: Heater 
71.4: Wafers , 

■ 

♦ » ■ * ■ 

72. 5a, 5b: Pumps 

73. 6: Tank for water containing ozone 

* * 

74. 7: Filter 

■ * » 

75. 8: Hot sulfuric acid tank 

« * 

• ■ • * 

• * * * * • * 

* » 

Figure 1 
Figure 2 

, * * 
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76. 1: 


Ozone atmosphere 


77.2: 


Cleaning treatment tank 


78.3: 


Heater 


79.4: 


Wafers 


80. 5a, 5b: Pumps 


81.6: 


Tank for water containing ozone 


82. 7: 


Filter 


83.8: 


Hot sulfuric acid tank 



84. 10: Nozzles 



85. 11: Hot sulfuric acid spray 

86. 12: Cleaning solution 

* 

* 

87. 13: Cleaning tank 
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